Houses may accommodate environmental barriers that pose a risk for older people. This study aimed to identify the main characteristics of the dwellings of the elderly, and to assess the impact of those on home accidents. In that cross-sectional study, 3,277 people over 60 years of age living in Aydin province of Turkey were evaluated in December 2004, using a questionnaire and a home safety check list. The results indicated that 38.6% of the elderly have had any type of home accident within the last 12 months, and the most common type of accident was falls (31.9% of all accidents). Possible causes of accidents were analyzed and the houses were graded based on two different types of safety point scales (SP): SP1 for "house characteristics" and SP2 for "personal opinions." According to SP1, 22.7% of the houses were defined as in poor condition while this percentage was 20.1% according to SP2. Poor housing conditions, being female, living alone, having a chronic illness, physical and hearing disability, wearing eyeglasses, inactivity, use of assistive devices and more than four drugs were found to be associated with having a home accident. The environmental hazards and factors contributing to accidents or injuries were well-known. However, the information about home accidents in the elderly and the impact of dwelling characteristics was limited. This study was considered to be helpful to provide a new perspective on this subject. More studies are needed using the home safety check lists to collect additional quantitative data.
as dwelling design and maintenance in addition to human characteristics and behavior (Bonnefoy et al. 2004 , Nishiwaki et al. 2005 . The most important elements in dwelling design are adequate and accessible location, physical accessibility, adequate privacy, space, security, lighting, heating and ventilation, adequate basic infrastructure such as water supply, sanitation and waste-management facilities; and suitable environmental quality (Bonnefoy et al. 2004 ; The WHO approach to housing and health 2004).
Because of an increasing interest in health consequences of housing conditions and the environmental health concept, various studies and projects on housing and health issues were carried out recently. Most of these studies were focused on children and also on accidents or injuries that have taken place outdoors. However, there is no commonly agreed definition of "healthy housing," and there are still major knowledge gaps on how housing conditions may affect health and which improvement strategies will lead to best results (Current Knowledge 2004) .
For this purpose, indoor studies are required especially in developing countries like Turkey, where satisfactory assessment mechanisms for dwellings or adequate statistical data on home accidents are not present.
The aim of this study was to determine the main characteristics and safety points of houses that affect daily lives of older people and to assess the relation between them and home accidents.
MATERIALS AND METHODS

Study population
This study was conducted in the city center of Aydin, a province in western Turkey. The population of Aydin was reported as 217,558 according to the data of Provincial Health Directorate, of which 21,103 people were estimated to be above 60 years old. Target group was selected as 3,277 elderly people above 60, living within the municipality of Aydin. 98.6% (n = 3,231) of this target population were accessed during the study.
Study design
The cross-sectional study was carried out in December 2004. The study group was determined by cluster and random sampling methods. Health station subunits of health centers, each served nearly 2,500 individuals and staffed by a midwife, were accepted as clusters. One rural and one urban health station were selected from each of the ten health centers within the municipality of Aydin by random sampling method. Therefore the study was conducted in the catchment areas of a total of 20 health stations. The approval for the study with target group was obtained from Provincial Health Directorate and also ethics committee of Medical School, Adnan Menderes University.
Questionnaire and check list
A questionnaire and a home safety check list were developed to evaluate housing conditions of old people. Turkey Population and Health Survey, WHO Healthy Cities Indicators, studies of British Geriatric Society, administration instruments of WHO Large Analysis and Review of European Housing and Health Status (LARES) Project and Home Safety Questionnaire of American Geriatrics Society were used as references to prepare these tools (Evci et al. 2001; Bonnefoy et al. 2002; American Geriatrics Society 2004; British Geriatrics Society 2004; Turkey Demographic Health Survey 2004) . Face-to-face interviews were conducted with the study participants who gave their consent. The questionnaires were implemented by trained students from Aydin College of Health. A separate check list was used for each house visited.
The participants were asked demographic and health related questions like general health condition, use of assistive devices, sleeping habits, presence of acute and chronic illnesses. General housing conditions, number of rooms, ground coatings, staircases, kitchen, bathroom and lavatory of the houses were evaluated as well.
Evaluation criteria for house characteristics
The dwellings of old people were evaluated from two different aspects. The first stage included the consideration of the interviewer and the second stage was reflecting the opinions of the participant.
Seven characteristics of houses (ventilation system, grabbing bar, ground coating, indoor steps or staircases, handrails, damaged staircase, height differences in staircases) that might have importance in considering safety issues were evaluated and safety points 1 (SP1) obtained from these criteria were recorded as "Present:1, Absent:2, Not observed:0" ( Table 1 ). Houses that had five and below points were considered to be in good, 6 points was considered to be in medium, seven and above points were considered to be in poor safety level. The opinion of older people about "difficulties and barriers in the house and support or help facilities" were evaluated with safety points 2 (SP2) between 0 and 3 ( Table 2 ). Houses that had 11 and below points were considered to be in good, between 12-18 points were considered to be in medium and 19 and above points were considered to be in poor safety level.
Analyses
SPSS 11.5 software was used for data analysis. The descriptive data was given as mean ± S.D. and percentiles. Chi-square test was conducted for the statistical analyses. The level for statistical significance was accepted as p < 0.05. In order to determine risk levels for home accidents, Crude Odds Ratio (COR) and 95% confidence intervals were presented as well.
RESULTS
Among 3,211 participants who have answered the age and gender questions, mean age of the participants was 68. 8 ± 6.3 (60-96) were living alone. Mean duration of sleep was 6.9 ± 1.7 hrs and 60.9% of 3,157 participants who have answered this question reported that they fell asleep within 30 min after going to bed. During the last 12 months, 71.8% of 2,991 participants who have answered the relevant question have received health services for chronic diseases.
Most common chronic problems of these participants were hypertension (28.4%) and diabetes (19.4%). Additional characteristics of the participants have been presented in Table 1. A total of 2,345 houses were assessed in the context of the study. Mean age of the houses was 28.7 ± 14.1 years and 90.3% of the participants Characteristics of the houses in terms of safety points were shown in Tables 2 and 3 in detail. It was found that 38.6% of the study participants have had any type of home accident within last 12 months (n = 1,234). The most common type of accidents was reported as falls (31.9%), cuts (26.7%) and hits (19.9%). The types and causes of accidents together with the injured body part were presented in Table 4 .
Distribution of accidents within the last year according to safety points and some characteristics of participants were presented in Table 5 . It was found that the incidence of home accidents was 2.99 times higher in people who had any chronic illness; 2.36 times higher in people who were using more than four medications continuously and 2.27 times higher in people who had any physical disability ( p < 0.01). Also, the incidence of home accidents was found related with presence of chronic illnesses, use of eyeglasses, use of assistive devices, hearing problems, any physical disability and use of more than four medications. Occurrence of home accidents was not related with age or educational level ( p > 0.05). The incidence of home accidents was 1.69 times higher in elderly who lived on the third floor or higher and 2.05 times higher in houses that had less than four rooms. Mean safety point of houses according to SP1 was 6.36 ± 1.63 (0-12), while it was 15.21 ± 3.76 (8-28) according to SP2. According to the results of SP, 22.7% of houses in SP1 and 20.1% of houses in SP2 were classified as being in poor condition. There was a statistically significant relation between safety points and occurrence of accidents within the last 12 months ( p < 0.01). Incidence of home accidents was 1.56 times and 2.12 times higher in houses at poor safety level for house characteristics and personal opinions, respectively. (Toprak et al. 2002) . Thus indoor environmental risks that elderly face should be considered as an important issue.
DISCUSSION
The conclusions of International Ageing Assembly (2002) focused on the removal of barriers in houses of elderly and indoor safety issues (Koçoğlu and Bilir 2002) . Home accidents are easily preventable. Eliminating most of the risk factors is possible by periodical administration of control and audit lists (Güner and Güler 2002) . Although the checklist used in this study was consistent with audit list proposed by Güner and Güler (2002) , it needed to be modified towards the needs of health sector.
It is obvious that handrails, steps or doorsteps with anti-slip materials are necessary for indoor safety (Coşkun et al. 2004 ). In the current study, safety levels were poor in approximately one fifth of the houses. There were indoor steps or staircases in 4.9% and doorsteps in 79.7% of houses. However, none of the steps were coated with anti-slip material. Handrails were not present in 51.3% of the houses. In Forli sample, 38.9% of the dwellings had steps or stairs inside, 14.6% of which had no handrails and 3.8% of which had damaged or loose steps (Bonnefoy et al. 2002) .
Wash basin in the lavatory, which is a must for hand hygiene, were present in 73.7% of lavatories. Ventilation system and accessible (preferably indoor), safe and clean water supply were the other requirements for living areas (Bonnefoy et al. 2002 ). In the current study, ventilation systems and water supply were present in most of the houses. This was due to the fact that the study was conducted in a developed part of the country.
Terzioğlu and colleagues (2004) determined illumination and heating problems as preceding risk factors for indoor living. In Aydın study, 0.6% of elderly reported that their houses were generally dark. Heating conditions were not evaluated in this study.
Studies that aim to determine the causes of home accidents in elderly are crucial for taking safety measures (Erkal 2005) . In Aydin, 38.6% of the participants have experienced home accidents. The WHO study about dwelling health revealed the incidence for home accidents as 26.8% (Bonnefoy et al. 2002) . Other studies from Turkey reported incidences ranging between 27.7% and 65.3% (Tezcan et al. 2001; Keskinoğlu et al. 2004; Topaç et al. 2004; Erkal 2005) .
Females were reported to have home accidents more frequent than males (Keskinoğlu et al. 2004; Topaç et al. 2004; Erkal 2005) . Similarly, it was found that the incidence of home accidents was 1.26 times higher in females in Aydin study. As clarified by Keskinoğlu (2004) , Topaç (2004) and Erkal (2005) , males and females have differ-ent roles in life. Females are concerned with the care of children and their houses and with the preparation and cooking of food. This finding might be due to the fact that females spend more time and have more responsibility at home.
The proportion of home accidents increases with age (Topaç et al. 2004; Erkal 2005) . However, no relation was found between the occurrence of home accidents and age in this study. This might be due to the relatively low number of people over 75, as the mean life expectancy is 70 years in Turkey (Bilir 2004) . Moreover, it was found that educational level had no impact on the occurrence of home accidents. This finding might be due to the similarity of educational levels of the sample population or inadequacy of education in avoiding home accidents.
It was found that elderly people living alone were more prone to accidents than others living with their spouses (41.6% vs 36.6%). This finding was consistent with the study of Topaç et al. (2004) and Erkal (2005) . The higher incidence of home accidents in people living alone might be due to the necessity to do all the household tasks by oneself.
There might be potential threats to individual safety in every dwelling (Masud and Morris 2001; Housing Topics accessed in 2004) . Poor housing conditions might result in a wide range of health conditions, like respiratory infections, asthma and injuries (Masud and Morris 2001; Krieger and Higgins 2002) . In Aydin study, the incidence of home accidents was found as 1.56-2.12 times higher in houses that were evaluated to be in poor safety level. Common threats to home safety were various barriers, absence of grabbing bars, use of tiles in bathrooms and presence of doorsteps. As elderly spent most of their time in their houses, indoor safety conditions constituted an important factor in the occurrence of home accidents. Moreover, ability losses due to increased age might lead to a tendency towards accidents as well. The incidence of home accidents increased with the presence of chronic illnesses, use of eyeglasses, use of assistive devices, hearing problems, any physical disability and use of more than four medications. The study of Topaç and colleagues revealed similar findings (Topaç et al. 2004) . It has been reported that the use of multiple medications and their side effects might affect the balance of elderly and lead to falls, and current health problems might facilitate accidents (Masud and Higgins 2001; Bonnefoy et al. 2004; Karaduman et al. 2004; Topaç et al. 2004 ).
Moreover, it was shown that the incidence of home accidents was 1.31 times higher in elderly who did not exercise regularly. There was not any study which evaluated the relation between exercising and occurrence of home accidents, but it was suggested that effective exercising would help to maintain mobility and muscle strength and consequently would reduce individual risks (Topaç et al. 2004; Karaduman et al. 2004) .
The most common type of home accidents was reported as falls (31.9%). WHO (27.9%) and other studies also pointed out the same incident (Bonnefoy et al. 2002; Coşkun et al. 2004; Keskinoğlu et al. 2004; Erkal 2005) . It was mentioned in Berlin report of WHO that the main house related predictor for falls was the stairs in the dwelling (Housing and health 2005) . But, in Aydin study most of the falls were due to construction materials, furniture and coatings. As most of the dwellings in Aydin were localized on single floors, indoor staircases did not have any role in falls. On the other hand, poor socioeconomic development, ineffective audit of indoor safety, lack of experience in home design specifically for individuals at risk and use of inconvenient construction materials might facilitate the occurrence of home accidents.
Home accidents are preventable. Main predictors for all kind of home accidents are associated with not only individual characteristics but also housing conditions. It may be difficult to overcome individual factors, but it is possible to avoid these accidents by improving the housing conditions for elderly. In order to achieve this goal, more attention should be given to home safety by implementing home control/assessment check-lists. This study was considered to be helpful to provide data on this subject. The study tools and grading scales were developed according to the references and adjusted according to the needs of the health sector by the investigators. Simple variables and questions were chosen to construct a tool that could be easily implemented by non-professional staff.
Limitations
In Turkey, there is no standard checklist to evaluate indoor safety issues. Designing homes specifically for older people is not a routine practice. The checklists and grading studies were, therefore, developed by the investigators using published reports as a guide. Simple characteristics and questions that were easily completed by non-professional staff were chosen because of insufficient funding.
A national database on home accidents is not present in Turkey. Information about home accidents was obtained from self-reports of older people and it was not possible to cross-check findings of Aydin study with national records. WHO records do not include findings from Turkey. Thus, the present Aydin study could be compared with results of the studies mentioned in the references.
